We report a rare case of a metastatic sphenoid sinus lesion originating from an undiagnosed hepatocellular carcinoma (HCC) in a 53-year-old man who presented with gradually progressive external ophthalmoplegia. Imaging showed a right sphenoid sinus lesion infiltrating the parasellar region. Although a primary sphenoid biopsy was inconclusive, positive hepatitis B surface antigen and CT-guided fine-needle aspiration cytology suggested an HCC. A repeat endoscopic biopsy from the sphenoid with immunohistochemistry confirmed the lesion to be metastatic HCC. Metastasis to the paranasal sinuses is extremely rare, and metastasis from a liver primary even more rare. Because of clinical and radiologic similarity between the primary and metastatic lesions, metastasis to the sphenoid sinus is often undiagnosed. Patients with features suggestive of sphenoid sinus malignancy should also be evaluated for the possibility of a metastatic tumor. In this article, we emphasize the rarity of the tumor, the unusual presenting symptoms, and problems with early diagnosis. A B Volume 91, Number 1 www.entjournal.com  E13 Hepatocellular carcinoma presenting as an isolated spHenoid sinus lesion: a case report
Introduction
Isolated lesions of the sphenoid sinus are uncommon. Only 1% of paranasal sinus malignancies involve the sphenoid sinus. 1 Of these, metastases to the sphenoid sinus constitute an even smaller percentage. We describe a case involving a patient who presented with external ophthalmoplegia, headache, and a sphenoid sinus mass. A detailed clinical evaluation, imaging studies, and histopathology revealed a rare diagnosis of a primary hepatocellular carcinoma (HCC) with isolated sphenoid sinus metastasis.
Case report
A previously healthy 53-year-old man was referred to the Otolaryngology Department of St. Johns Medical College Hospital with symptoms of gradually progressive diplopia and ptosis of 3 months' duration. He also had a history of a dull, aching pain in the right retro-orbital region and occasional nasal blockage on the right side. Further clinical evaluation suggested anorexia, weight loss, and a history of alcoholism for the previous 20 years.
An ophthalmologic examination showed right-sided ptosis with a decrease in all extraocular movements. On vision examination, finger counting was normal at a distance of 2 feet, but the patient had blurring in the temporal eye fields and depressed extraocular movements suggesting weakness of cranial nerves III, IV, and VI. Neurologic examination revealed sensory involvement of the trigeminal nerve. All other cranial nerve assessments were normal, as was the rest of the nervous system examination.
Contrast-enhanced computed tomography (CT) of the paranasal sinuses showed a large, isodense mass involving the whole sphenoid sinus. There was destruction of the right lateral wall of the sphenoid sinus, with the mass extending into the parasellar area (figure 1, A) and posterior ethmoids and involving the cavernous sinus. Early erosion of the clivus was also observed.
Magnetic resonance imaging (MRI) confirmed our CT findings. The mass was seen involving the right cavernous sinus, fully encasing the carotid artery but maintaining the internal lumen. It also showed the mass to be separate Full-body positron-emission tomography (PET) was performed to rule out other metastatic lesions. It showed no uptake at any pathologic site, including the hepatic and sphenoid lesions.
The patient completed a course of palliative chemotherapy, as the sphenoid sinus metastasis precluded surgery for both the primary and metastatic lesions.
Discussion
There is a dearth of information in medical literature on primary malignancies of the sphenoid sinus. They constitute 1% of all sinus malignancies, but metastatic tumors are even more rare. 2 In 1872, Perls first reported a diffusely metastasizing cancer of the bronchus that was also invading the sphenoid sinus. 3 Although some authors suggest that nearly 50% of secondary tumors in the ear, nose, and throat region from the pituitary gland (figure 1, B) and pushing it to the left (figure 1, C). The fat planes between the pituitary gland and the mass were blurred, the right Meckel's cave was incompletely involved, and the suprasellar cistern was free of disease (figure 1, C).
A preoperative workup showed that the patient was positive for hepatitis B surface antigen (HBsAg), and he was scheduled for an endoscopic biopsy. Intraoperative findings confirmed a mass in the sphenoid sinus growing into the posterior ethmoid sinuses and the sphenoethmoidal recess. A biopsy from the mass resulted in more bleeding than would be expected from a nonvascular sphenoid lesion. The patient required nasal packing twice after surgery, and the biopsy report was found to be inconclusive.
Findings of a liver function evaluation with coagulation profile were normal. Abdominal ultrasonography showed an ill-defined heterogeneous and hypoechoic lesion in the liver. A CT scan revealed a large lesion near the portal vein in the right lobe of the liver, with multiple smaller satellite lesions ( figure 2) .
Given the risk factors of alcoholism, a positive HBsAg, and the liver lesions, serum alpha-fetoprotein (AFP) levels were measured. They were found to be within normal limits. CT-guided fine-needle aspiration cytology of the liver lesion was performed, which showed cells diagnostic of HCC.
A repeat sphenoid sinus biopsy showed polygonal tumor cells with round nuclei, granular eosinophilic cytoplasm, and well-defined cell borders, arranged in a trabecular pattern surrounded by sinusoidal spaces characteristic of HCC ( figure 3, A) . This diagnosis was confirmed on immunohistochemistry which was positive for AFP ( figure 3, B) . involve the nose and paranasal sinuses, 4 fewer than 180 such cases have been reported in the world literature. Of all primaries metastasizing to the ear, nose, and throat, renal cell carcinomas are the most common (67 cases), followed by bronchogenic carcinomas (15 cases), breast cancers (14), thyroid cancers (13) , and prostatic malignancies (12) . 5 The location of metastatic lesions of the upper airway, in decreasing order of frequency, are the maxillary sinus, ethmoidal cells, frontal sinuses, and nasal cavity. 3 The sphenoid sinus is rarely affected. 5 The anatomic structures surrounding the sphenoid sinus account for the diverse presenting features of sphenoid tumors, as well as the potentially life-threatening nature of these lesions. 6 In such lesions, involvement of the cavernous sinus, causing abducens nerve palsy, forms the basis of diplopia. 5 This has been a presenting symptom in previously described metastatic sphenoid lesions. 7 A cavernous sinus lesion may progress to complete ophthalmoplegia that is usually painful and is commonly associated with deficits in the first or second division of the trigeminal nerve. Although the incidence of sphenoid sinus malignancies is low, the sphenoid is the most commonly involved sinus when cranial neuropathy is present. 8 Most lesions metastasizing to the sphenoid sinus present with symptoms related to the site of metastasis. 9 In patients with such symptoms, a high index of suspicion and a CT scan can confirm the presence of the mass. 10 MRI provides better delineation of the soft-tissue origin and extent of such tumors, thereby helping to differentiate between the lesion and neighboring structures.
Despite the fact that HCC is the most common primary malignancy of the liver, it is rarely known to spread to the paranasal sinuses. Although autopsies of patients dying of HCC have shown evidence of metastasis in 50 to 70% of cases, it is unusual for the initial clinical presentation to be related primarily to metastasis. 11 Classification of HCCs by Popper and Schaffner includes 6 different groups of clinical presentations. 12 Group 5 includes patients with signs and symptoms of distant metastasis and is quite uncommon, accounting for only 0 to 5% of cases. 13 Studies have shown a detection rate of metastatic HCC by 18F-FDG PET to be about 83% for extrahepatic metastases larger than 1 cm in greatest diameter, and 13% for lesions ≤1 cm. 4 The signs and symptoms, as well the radiologic appearance, of metastatic sphenoid lesions appear similar to those of primary sphenoid tumors. Therefore, when clinical and imaging findings favor a sphenoid sinus malignancy, the possibility of a metastatic lesion must always be considered.
In conclusion, solitary metastasis of an asymptomatic HCC to the paranasal sinuses is extremely rare. Because of a low index of suspicion, malignancies that metastasize to the paranasal sinuses are often undiagnosed. Both primary and metastatic lesions in the sphenoid sinus have similar clinical features and radiologic findings. Hence, patients with sphenoid sinus symptoms suggestive of malignancy should be comprehensively evaluated for the possibility of primary as well as metastatic tumors of the sinus. 
